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(54) Structure of air bag door of instrument panel 

(57) An instrument panel has a base 
(21,21 1,21 2,21 A), an air bag door core 
(31,311,222,31a), a skin (41,411 ( 41A), and a pdy- 
urethane foam body (35,351 .352.35A). The base has 
an opening for passing an air bag if the air bag inflates. 
The door core is arranged on the surface of the base, to 
close the opening. The don has a breaking facility 
(42,42 1.422.42A) that defines an air bag door. The 
foam body fills a space between the base and the skin. 
The instrument panel is provided with a specific string 
member (25,251 ,252 f 252A). The string member has a 
face made of a non-adhesive part (27,271 ,272,272A) 
that is non-adhesive with respect to the foam body and 
a face made of an adhesive part (26,261 ,262,262A) that 
is adhesive with respect to the foam body. The string 
member is arranged on the surface of the base along 
the breaking facility so that the foam body breaks 
always along the breaking facility, to surely and 
smoothly open the air bag door without scattering the 
foam body. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field olthe Invention 

The present invention relates to the structure of an 
air bag door off an instrument panel, and particularly, to 
the structure of an air bag door that Is Integral with an 
instrument panei. 

2. Description of the Related Art 

Figure 16 shows an instrument panel P off a car. 
The instrument panel is arranged inside the car under a 
windshield, to hold instruments and protect persons in 
the front seat The instrument panel is generally made 
of a base, a skin, and a polyurethane foam body formed 
between the base and the skin. A simple way to form the 
instrument panel is to arrange a skin and a base in 
molds, inject polyurethane foam Ingredient between the 
skin and the base, and make the foam Ingredient foam 
and solidify with the skin and base. This technique is 
called a monolithic molding technique. 

Recent instrument panels are usually provided with 
an air bag device for the seat next to the driver's seat 
Figure 17 is a sectional view taken along a fine a-a of 
Fig. 16 and shows an air bag device fitted to the instru- 
ment panel of Fig. 16. A folded air bag A and an igniter 
I are housed in a casing C, to form the air bag device. 
The air bag device is fitted to the back of the instrument 
panel P so that the air bag device faces the seat next to 
the driver's seat. The base 74 has an opening O above 
the casing C, to let the air bag A inflate. The opening O 
is oovered with an air bag door D. Upon occurrence of a 
collision the car, the igniter I inflates the air bag A, which 
pushes and opens the door D from the back thereof and 
expands into the Inside of the car. 

The air bag door D may be separately prepared and 
fitted to the instrument panel later, or it may be integrally 
formed with the instrument panel. 

Separately preparing the door D involves trouble- 
some fitting work and fitting errors. On the other hand, 
integrally forming the door D has no such problem* The 
present invention relates to the latter method. 

The instrument panel of the prior art of Figs. 1 6 and 
17 has the integral air bag door D. Figure 18 is an 
enlarged view showing an encircled part of Fig. 17. The 
instrument panel P is formed according to the mono- 
lithic molding technique and is composed of the base 
74, an air bag door core 75, the skin 72, and the foam 
body 71 . The base 74 has the opening O for passing the 
air bag. The door core 75 is placed on the base 74, to 
close the opening O. The skin 72 has a breaking facility 
73 that defines the air bag door D. The foam body 71 
fiDs a space between the base 74 and the skin 72. 

The breaking facility 73 is a notch or a V-shaped 
groove formed by thinning the skin 72 by high-frequency 



welder, hot blade, cold press cutter, etc. A reference 
mark T is an expected break line that is an imaginary 
line passing through the foam body 71 . 

tf inflated, the air bag A pushes the air bag door D. 

5 Stress due to the Inflating air bag appears at the break- 
ing facffity 73 and breaks the foam body 71 and break- 
ing facility 73, to open the air bag door D and expand the 
air bag A into the inside of the car as shown in Fig. 19. 
In Fig. 1 9, the skin 72 has been brokBn at parts 73a and 

io 73b, and the foam body 71 at parts Ta and Tb. 

The expected break One T is a shortest ideal line 
achieved when the foam body 71 breaks most efficiently 
in a shortest time. The line T is only an imaginary line 
and is not a real Gne formed of, for exarrple, a slit The 

75 actual broken parts Ta and Tb are usually irregular and 
differ from the ideal line T. Namely, the air bag door D is 
irregularly opened and the foam body 71 is irregularly 
broken to scatter. 

fft is difficult to form a notch or a sGt along the line T 

20 in the foam body 71 because the foam body 71 is made 
from polyurethane foam ingredient between the base 74 
and the skin 72. 

The polyurethane foam ingredient frequently leaks 
from between the opening O and the door core 75, to 

zs cause an underfill in the foam body 71 . To prevent this, 
more polyurethane foam ingredient is needed. If the 
ingredient leaks, extra work of removing burrs formed by 
the leaked ingredient win be necessary. 

30 SUMMARY OF THE INVENTION 

An object of the present invention is to provide the 
structure of an air bag door of an instrument panel, 
capable of smoothly breaking a polyurethane foam body 

35 at a predetermined location when an air bag inflates 
and surely and smoothly opening an air bag door. This 
structure is also capable of preventing a leakage of 
polyurethane foam ingredient when forming the Instru- 
ment panel according to the monolithic molding tech- 

40 nkjue 

In order to accomplish the object, the present 
invention provides a group of aspects related to claim 1 , 
a group of aspects related to claim 4, a group of aspects 
related to claim 7, and a group of aspects related to 

45 claim 1 0. Other claims specify preferable conditions. 

The aspect of claim 1 is to provide an instrument 
panel having a base, an air bag door core, a skin, and a 
polyurethane foam body. The base has an opening for 
passing an air bag if the air bag inflates. The door core 

so is arranged on the surface of the base, to close the 
opening. The skin has a breaking facility that defines an 
air bag door. The foam body f Dls a space between the 
surface of the base and the back face of the skin. This 
aspect of the present invention is characterized by a 

55 string member. The string member has a face made of 
a non-adhesive part that is non-adhesive with respect to 
the foam body while the latter is being formed and a 
face made of an adhesive part that is adhesive with 
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respect to the foam body while the latter is being 
formed. The string member is arranged on the surface 
of the base along the breaking facility so that the non- 
adhesive part is oriented toward the inside of the air bag 
door. 

The aspect of claim 4 is to arrange the string mem- 
ber on the surface of the door core along the breaking 
facility so that the non-adhesive part is oriented toward 
the outside of the air bag door, instead of arranging the 
string member on the surface of the base as in the 
aspect of claim 1. 

According to the aspects of claims 1 and 4, the 
foam body between the base and the skin integrally 
adheres to the adhesive part of the string member and 
is independent of the non-adhesive part thereof. 

The non-adhesive part forms a kind of slit in the 
foam body along the breaking facility of the skin, to 
lower the strength of the foam body along the slit. When 
the air bag Inflates, the foam body breaks always along 
the non-adhesive part. 

The string member is arranged on the base or on 
the door core along the breaking facility. When the air 
bag inflates, the foam body breaks always along the 
breaking facility formed on the skin. At this time, the 
break distance of the foam body is shortest and ideal. 
As a result, the air bag door opens surely and smoothly 
without scattering the foam body. 

The aspects of claims 1 and 4 are to form "a kind of 
slit" mentioned above, when the foam body is formed in 
the instrument panel, and therefore, never compficate 
the instrument panel molding processes. The height of 
the non-adhesive part (slit) in the foam body is adjusta- 
ble by adjusting the height of the string member. 
Namely, the breaking strength of the foam body with 
respect to an inflating air bag is adjustable according to 
requirements. 

The aspect of claim 7 is to provide an instrument 
panel having a base on which a sGt or a V-shaped 
groove is partly formed to define an opening location tor 
passing an air bag. The instrument panel includes the 
base, a skin, and a polyurethane foam body. The base 
has the opening location. The skin has a breaking facil- 
ity that defines an air bag door. The foam body fills a 
space between the base and the skin. This aspect of the 
present invention is characterized by a string member. 
The string member has a face made of a non-adhesive 
part that is non-adhesive with respect to the foam body 
while the latter is being formed and a face made of an 
adhesive part that is adhesive with respect to the foam 
body while the latter is being formed. The string mem- 
ber is arranged on the surface of the base along the 
breaking facility so that the non-adhesive part is ori- 
ented toward the inside or outside of the air bag door. 

Instead of the air bag opening of claims 1 and 4, the 
aspect of claim 7 forms the sGt or V-shaped groove on 
the base, to define the opening location that serves as 
the air bag door core of claims 1 and 4. The other 
arrangements of this aspect are similar to those of 



claims 1 and 4. 

The aspect of claim 10 is to provide an instrument 
panel employing a rise instead of the string member of 
claims 1 and 4. The rise is oriented toward a breaking 

s facility formed on a skin of the Instrument panel. The 
rise is formed on the surface of a base that faces the 
back face of the skin. The rise runs along the breaking 
facility. A non-adhesive part that is non-adhesive with 
respect to a foam body of the instrument panel Is laml- 

70 nated on a face of the rise that faces the inside of an air 
bag door and on a face of the edge of an opening that is 
formed on the base to pass an Inflating air bag. The 
non-adhesive part along the edge of the opening is 
overlaid with the edge of an air bag door core. 

15 According to the aspect of claim 1 0, the foam body 
between the base and the skin is independent of the 
non-adhesive part on the rise along the edge of the 
opening. The non^adhesive part faces the air bag door 
and runs along the breaking facility of the skin. When 

20 the air bag inflates, the foam body breaks always at an 
idea) location along the non-adhesive part. Accordingly, 
the air bag door surely and smoothly opens without 
scattering the foam body. 

The aspect of daim 10 Is to laminate the non-adhe- 

26 sive part along the edge of the opening for passing the 
air bag and lays the edge of the door core on the non- 
adhesive part. As a result, the edge of the opening is 
sealed when the foam body is formed from poly- 
urethane foam ingredient, thereby preventing a leakage 

so of the foam ingrecfient. 

The aspect of claim 10 is to form a kind of sGt 
between the non-adhesive part and the foam body 
when the foam body is formed. Accordingly, this aspect 
never complicates the instrument panel forming proc- 

35 esses. The height of the non-adhesive part (slit) in the 
foam body is adjustable by adjusting the height of the 
rise. Namely, the breaking strength of the foam body 
with respect to an inflating air bag Is adjustable accord- 
ing to requirements. 

40 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a perspective view showing an instru- 
ment panel according to an embodiment based on 
45 the aspect of claim 1; 

Fig. 2 is a sectional view taken along a line 2-2 of 
Fig. 1; 

Fig. 3 is an enlarged view shewing a part 3 of Fig. 2; 

Fig. 4 is a sectional view showing an inflating air 
so bag; 

Fig. 5 is a perspective view shewing part of a base 

according to the embodiment; 

Fig. 6 schematically shows a three-dimensional 

mesh structure of polyurethane foam according to 
55 the embodiment; 

Figs. 7(A) and 7(B) are sectional views shewing 

part of skins according to cither embodiments of the 

present invention; 
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Fig. 8 is a sectional view 6howing part of an instru- 
ment panel according to an embodiment based on 
the aspect of claim 4; 

Fig. 9 is a sectional view showing part of an instru- 
ment panel according to an embodiment based on 5 
the aspect of claim 7; 

Fig. 10 Is a sectional view showing part of an instru- 
ment panel according to another embodiment 
based on the aspect of claim 7; 
Fig. 11 Is a sectional view showing an Instrument w 
panel according to an embodiment based on the 
aspect of claim 10; 

Fig. 12 is an enlarged view showing a part b of Fig. 
11; 

Fig. 13 is a sectional view showing an inflating air 75 

bag according to the embodiment of Fig. 1 1 ; 

Fig. 14 Is a perspective view shewing a base 

according to the embodiment of Fig. 1 1 ; 

Fig. 15 is an enlarged sectional view showing a 

breaking facility of an instrument panel according to 20 

another embodiment based on the aspect of claim 

10; 

Fig. 16 is a perspective view showing an instrument 
panel having an integrated air bag door according 
to a prior art; 25 
Fig. 17 is a sectional view taken along a line a* of 

Fig. 16; 

Fig. 18 is an enlarged view showing an encircled 
part of Fig. 17; and 

Fig. 19 is a sectional view showing an inflating air so 
bag according to the prior art. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Figures 1 to 3 show an instrument panel according 
to an embodiment based on the aspect of claim 1 . 

The instrument panel 10 is formed according to the 
monolithic molding technique. The instrument panel 10 
has a base 21 , an air bag door core 31 , a pdyurethane 
foam body 35, and a skin 41 . The skin 41 has a break- 
ing facility 42 that defines an air bag door D1 . An air bag 
device is attached to the back of the air bag door D1 . 
The air bag device is the same as that of the prior art 
explained above and consists of an air bag A, an Igniter 
I, and a casing C for housing the air bag A and igniter I. 

The base 21 reinforces the back of the instrument 
panel 10 and is made by injection molding from glass- 
fiber-containing acrylonitrile styrene resin (ASG) or 
filler-containing polypropylene resin (PPF). The base 21 
has an opening 22 (Fig. 5) for allowing the air bag A to 
expand in front of the seat next to the driver's seat 
Holes 23 and 24 are used to fit the casing C to the base 
21. In particular, the holes 23 are also used to fit the 
door core 31. 

The opening 22 has sides 22a, 22b, 22c, and 22d. 
The holes 23 are along the side 22a. The sides 22b, 
22c, and 22d are formed along and inside the breaking 



facility 42 of the skin 41 . A string member 25 is attached 
to the surface of the base 21 that faces the back face of 
the skin 41. The string member 25 extends around the 
opening 22 along the breaking facility 42. 

When the air bag A inflates, the string member 25 
serves to always break the foam body 35 along the 
breaking facility 42. The string member 25 is flexible and 
consists of an adhesive part 26 and a non-adhesive part 
27. The adhesive part 26 has substantially a rectangu- 
lar cross section. The non-adhesive part 27 Is attached 
to a longitudinal face of the adhesive part 26. The non- 
adhesive part 27 faces the inside of the air bag door D1 
and is positioned under the breaking facility 42 of the 
skin 41 . The string member 25 is attached to the surface 
of the base 21 along the periphery of the opening 22. An 
adhesive material such as a double-coated adhesive 
tape or an adhesive is used to bond the adhesive part 
26 and the non-adhesive part 27 together and the string 
member 25 and base 21 together. The height of the 
string member 25 is set to form a required gap between 
the breaking facility 42 and the non-adhesive part 27. 

The adhesive part 26 adheres well to the foam body 
35 when pdyurethane foam ingredient foams between 
the base 21 and the skin 41 to form the instrument 
panel 10. 

The adhesive part 26 may be made of any material 
that is adhesive to polyurethane foam. For example, the 
adhesive part 26 is made of porous polyurethane torn 
or polyurethane foam having a three-dimensional mesh 
structure of Fig. 6 without cell membranes. The struc- 
ture of Fig. 6 is formed by removing the cell membranes 
of polyurethane foam body according to a known tech- 
nique such as an explosion technique This structure is 
conventionally used for filters. This structure is particu- 
larly preferable for the adhesive part 26 because it is 
impregnated with polyurethane foam ingredient, to 
strongly adhere to the polyurethane foam body 35. 

The non-adhesive part 27 Is flexible and non-adhe- 
sive with respect to the foam body 35 when poly- 
urethane foam ingredient foams. For example, the non- 
adhesive part 27 is formed from a foam or non-foam 
sheet or tape made of polyolefin plastic such as polyeth- 
ylene and polypropylene. This embodiment enploys a 
tape of polyethylene foam having a predetermined 
thickness for the non-adhesive part 27, which Is fixed to 
a surface of the adhesive part 26 with a double-coated 
adhesive tape, to form the string member 25 having 
substantially a rectangular cross section. 

The string member 25 having the above-mentioned 
structure Is advantageous because it can be freely 
curved along the breaking facility 42 of the skin 41 . 

The air bag door core 31 serves as the back of the 
air bag door D1. The door core 31 is pushed up by the 
air bag A when the air bag A inflates and breaks the 
foam body 35 along the breaking facility 42. The door 
core 31 is made of a plate of metal such as iron, alumi- 
num, and stainless steel or a resin board, The door core 
31 covers the opening 22 of the base 21. An end of the 
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door core 31 is fixed to the holes 23 with fittings 37 such 
as bolts and nuts. When the air bag A inflates, the pres- 
sure thereof bends the door core 31 toward the skin 41 . 

In this embodiment, the door core 31 is shaped to 
form the air bag door D1 that Is a single-swing door. The 
door core may be shaped to form a double-swing door, 
a cross-swing door, or an X-swirtg door. 

The foam body 35 provides the instrument panel 10 
with a shock-absorbing property. The foam body 35 is 
formed from polyurethane foam Ingredient between the 
base 21 and door core 31 and the skin 41 and solidifies 
together with these components 21,31, and 41 to form 
the instrument panel 1 0. 

When the foam body 35 is formed, the foam body 
35 adheres to the adhesive part 26 of the string member 
25 but not to the non-adhesive part 27 thereof. Since 
the non-adhesive part 27 is oriented toward the inside of 
the air bag door D1 and extends along the breaking 
facility 42 of the skin 41 , a break line S1 . La , a kind of a 
slit is formed along the boundary between the foam 
body 35 and the non-adhesive part 27. The break line 
S1 extends from the surface of the base 21 toward the 
breaking facility 42. 

The skin 41 forms the surface of the instrument 
panel 10 and is made of, for example, powder-slush 
molding from soft polyvinyl chloride (PVC) resin or ther- 
moplastic polyurethane (TPU) resin. 

The breaking facility 42 is substantially a V-shaped 
groove formed on the back face of the skin 41. In a 
plane view, the breaking facility 42 is U-shaped. A part 
of the skin 41 surrounded by the breaking facility 42, a 
part of the foam body 35 defined by the breaking facility 
42, and the door core 31 form the air bag door D1 . The 
breaking facility 42 is formed on the skin 41 by high-fre- 
quency welder, hot blade, or cold press cutter. 

The breaking facility 42 is not limited to the V- 
shaped groove formed on the back face of the skin 41. 
For example, Fig. 7(A) shows skin sections 43 having 
edges 43a. The edges 43a are melted and bonded 
together to form a breaking facility 44. Figure 7(B) 
shows skin sections 45 and 46 having a recess 45a and 
a projection 46a, which are fitted together to form a 
breaking facility 47. A groove may be formed on the sur- 
face of a skin, to provide a breaking facility. For a dou- 
ble-swing door, the breaking facility may be H-shaped in 
plane view. For an X-swing or cross-swing door, the 
breaking facility may be X- or cross-shaped in plane 
view. 

When the air bag A inflates, it pushes the back of 
the door core 31. The pushing force collects at weak 
parts, Le., the break Gne S1 and breaking facility 42, to 
quickly break the foam body 35 and skin 41 . As a result, 
the air bag door D1 opens to expand the air bag A into 
the inside of the car as shown in Fig. 4. At this time, the 
foam body 35 breaks always along the ideal shortest 
break Gne T1 (Fig. 3) along the breaking facility 42 
because the non-adhesive part 27 of the string member 
25 runs along the breaking facility 42. Accordingly, the 



air bag door D1 surely and smoothly opens without 
scattering the foam body 35. 

Figure 8 is a sectional view showing part of an 
instrument panel 101 according to an embodiment 
5 based on the aspect of claim 4. The instrument panel 
101 has a string member 251 composed of a non-adhe- 
sive part 271 and an adhesive part 261. The non-adhe- 
sive part 271 is oriented toward the outside of an air bag 
door D1 A. The string member 251 is arranged on the 
w surface of an air bag door core 31 1 along a breaking 
facility 421 formed on a skin 41 1 . The other parts of the 
Instrument panel 101 are the same as those of the 
instrument panel 10. The Instrument panel 101 includes 
a base 211, an opening 221 for passing an air bag, a 
75 polyurethane foam body 351 , fittings 371 , and an ideal 
break Gne T1A. 

Figure 9 is a sectional view showing part of an 
instrument panel 102 according to an embodiment 
based on the aspect of claim 7. The instrument panel 
20 102 has a base 212. The base 212 has a V-shaped 
groove 232 that has low strength and defines an open- 
ing location 222 for passing an air bag. The opening 
location 222 is aligned with a breaking facility 422 
formed on a skin 412. A string member 252 is arranged 
26 on the surface of the base 212 along the opening loca- 
tion 222 and breaking facility 422. The string menfcer 
252 has a non-adhesive part 272 that is oriented toward 
the inside of an air bag door D2, which is surrounded by 
the breaking facility 422. The other parts of this embod- 
30 iment are the same as those of the preceding embodi- 
ments. The instrument panel 102 also includes a 
polyurethane foam body 352 and an ideal break line T2. 

When an air bag inflates, it pushes the back of the 
opening location 222. The opening location 222 is bra- 
ss ken along the groove 232, the foam body 352 is broken 
along the surface of the non-adhesive part 272, and the 
skin 412 is broken along the breaking facility 422, 
thereby opening the air bag door D2 into the inside of 
the car. Since the foam body 352 breaks along the non- 
40 adhesive part 272, it substantially provides the ideal 
break Gne T2. 

Figure 10 shows a modification of the embodiment 
of Fig. 9. An instrument panel 102A has a string mem- 
ber 252A. The string member 252A is attached to the 
45 surface of a base 21 2A inside an opening location 222A 
for passing an air bag, along a breaking facility 422A 
formed on a skin 41 2 A. A non-adhesive part 272A of the 
string member 252A faces the outside of an air bag door 
D2A. The instrument panel 102A includes a breaking 
so facility 232A having lowered strength formed on the 
base 212A, an adhesive part 262A of the string member 
252 A, a polyurethane foam body 352 A, and an ideal 
break Gne T2A. 

Figures 1 1 to 14 show an instrument panel accord - 
55 ing to an embodiment based on the aspect of claim 10. 
This embodiment employs a rise 25A instead of the 
string member 25. The rise 25A is formed on the sur- 
face of a base 21 A and oriented toward a skin 41 A. A 
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non-adhesive material 27A (273A) is arranged on a face 
of the rise 25A that laces the inside of an air bag door 
D3, and a non-adhesive material 27A (274A) Is 
arranged on the surface of the base 21 A along the 
periphery of an opening 22A for passing an air bag. The 5 
other parts of this embodiment are the same as those of 
the aspect of claim 1. The instrument panel 10A is 
formed according to the monoGthic molding technique 
and includes holes 23A and 24A for fitting an air bag 
door core 31 A and an air beg casing C, a polyur ethane w 
foam body 35A, fittings 37A for fitting the door core 31 A, 
and a breaking facility 42 A. 

The rise 25A is made of a protruding narrow metal 
plate. Th e rise 25A is set on the surface of the base 2 1 A 
around the opening 22A along the breaking facility 42A. is 
The rise 25A may be made from resin by injection mold- 
ing. In this embodiment, the rise 25A has outward 
flanges 28A and 29A at the bottom opening thereof. The 
flanges 28A and 29A are attached to the base 21 A 
around the opening 22A by bonding, screws, or welding. 20 

The non-adhesive material 27A (273A) Is laminated 
on the face of the rise 25A that faces the inside of the air 
bag door D3. The non-adhesive material 27A (274A) is 
laminated on the surface of the flange 28A along the 
periphery of the opening 22A. The non-adhesive mate- 25 
rial 27A is non-adhesive to the foam body 35A when the 
latter is being formed. The non-adhesive materials 
273A and 274A may be each a polyethylene foam tape 
such as a polyolefin plastic tape, which is attached to 
the corresponding part with a double-coated adhesive 30 
tape. 

An edge 32A of the door core 31 A is laid on the 
non-adhesive material 274A, to seal the periphery of 
the opening 22A when the foam body 35A is formed 
from polyurethane foam ingredient, to prevent a leakage as 
of the foam ingredient This results in reducing the 
quantity of the foam ingredient used and preventing 
burrs from forming around the opening 22A. As a result, 
the instrument panel 10A is simply and economically 
produced. To surely seal the periphery of the opening 40 
22A, the non-adhesive material 274A is of a foam type 
so that the non-adhesive material 274A is compressed 
between the edge 32A of the door core 31 A and the 
base 21 A when the foam body 35A is formed. 

When an air bag Inflates, the foam body 35A breaks <s 
along the non-adhesive material 273A, to open the air 
bag door D3 and let the air bag expand into the inside of 
the car as shown In Fig. 13. The foam body 35A breaks 
always along an ideal shortest break Gne T3. As a 
result, the air bag door D3 smoothly opens without scat- so 
tering the foam body 35A. 

Figure 15 shows an instrument panel according to 
another embodiment based on the aspect of claim 10. 
The instrument panel 1 0B has a rise 25B that is formed 
by a protruding part of a base 21B. The rise 25B is ss 
formed along the periphery of an opening 22B for pass- 
ing an air bag if the air bag inflates and along a breaking 
facility 42B formed on a skin 41 B. A non-adhesive mate- 



rial 27B (273B) is arranged on a face of the rise 25B that 
faces the inside of an air bag door D4. A non-adhesive 
material 27B (274B) Is arranged on the periphery of the 
opening 22B. The non-adhesive material 27B is made 
from polyolefin plastic such as polyethylene foam. The 
other parts of the instrument panel 10B are the same as 
those of the instrument panel 1 0A of Figs. 11 to 14. The 
instrument panel 1 0B also includes an air bag door core 
31 B, a polyurethane foam body 35B, and an ideal break 
line T4. The shape of the rise 25B is not limited to the 
one shown in Fig. 1 5. For example, a waO d may be flat- 
tened, so that the rise 25B may have an L-shape only 
with a wall 25c on which the non-adhesive material 
273B is arranged. 

The instrument panel 10B provides the same func- 
tions as the instrument panel 10A. Since the rise 25B is 
part of the base 21 B, it is formed when the base 21 B is 
formed by injection molding. Namely, this embodiment 
eliminates the fitting process of the rise 25B. 

As explained above, the aspects of the present 
invention of claims 1 to 1 1 break a polyurethane foam 
body of an instrument panel always along a shortest 
ideal break line when an air bag inflates. Accordingly, an 
air bag door surely and smoothly opens without scatter- 
ing the foam body. The Instrument panel is easy to mold 
because no troublesome work of forming a slit etc., is 
involved after the production of the foam body. 

In addition to these effects, the aspects of claims 1 0 
and 11 prevent, when producing the instrument panel 
according to the monolithic molding technique, poly- 
urethane foam ingredient from leaking through the 
periphery of an air-bag-passing opening formed on a 
base. This makes the instrument panel economical and 
reasonable. 

Claims 

1 . In an instrument panel having a base provided with 
an opening tor passing an air bag, an air bag door 
core arranged on the surface of the base, for cover- 
ing the opening, a skin having a breaking facility 
that defines an air bag door, and a polyurethane 
foam body formed between the surface of the base 
and the back face of the skin, the structure of the air 
bag door comprising: 

a string member having a face consisting of a 
non-adhesive part that is non-adhesive with 
respect to the polyurethane foam body while 
the latter is being formed and a face consisting 
of an adhesive part that is adhesive with 
respect to the polyurethane foam body while 
the latter is being formed, the string member 
being arranged on the surface of the base 
along the breaking facility so that the non- 
adhesive part faces the inside of the air bag 
door. 
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2. The structure of claim 1 , wherein the adhesive part 
is made of polyurethane foam having a three- 
dimensional mesh structure. 

3. The structure of claim 1 . wherein the non-adhesive 
part is made of polyolefin plastic. 

4. in an instrument panel having a base provided with 
an opening for passing an air bag, an air bag door 
core arranged on the surface of the base, (or cover- 
ing the opening, a skin having a breaking facility 
that defines an air bag door, and a polyurethane 
foam body formed between the surface of the base 
and the back face of 1he skin, the structure of the air 
bag door comprising: 

a string member having a face consisting of a 
non-adhesive part that is non-adhesive with 
respect to the polyurethane foam body while 
the latter is being formed and a face consisting 
of an adhesive part that is adhesive with 
respect to the polyurethane foam body while 
the latter is being formed, the string member 
being arranged on the surface of the air bag 
door core, along the breaking facility so that the 
non-adhesive part faces the outside of the air 
bag door. 

5. The structure of claim 4, wherein the adhesive part 
is made of polyurethane foam having a three- 
dimensional mesh structure. 



9. The structure of claim 7, wherein the non-adhesive 
part is made of polyolefin plastic. 

10. In an instrument panel having a base provided with 
5 an opening for passing an air bag, an air bag door 

core arranged on the surface of the base, for cover- 
ing the opening, a skin having a breaking facility 
that defines an air bag door, and a polyurethane 
foam body formed between the surface of the base 
ro and the back face of the skin, the structure of the air 
bag door comprising: 

a rise formed on the surface of the base that 
faces the back face of the skin, the rise being 
75 oriented toward and running along the breaking 

facility; and 

a non-adhesive part, which is non-adhesive 
with respect to the polyurethane foam body 
while the latter is being formed, laminated on a 

20 face of the rise that faces the inside of the air 

bag door and on the surface of the periphery of 
the opening of the base, the non-adhesive part 
along the periphery of the opening of the base 
being overlaid with the edge of the air bag door 

25 core. 

11. The structure of claim 10, wherein the non-adhe- 
sive part is made of polyolefin plastic. 

30 



6. The structure of claim 4, wherein the non-adhesive 
part is made of polyolefin plastic. 

35 

7. In an instalment panel having a base provided with 
an opening location where an opening for passing 
an air bag is to be formed, a skin provided with a 
breaking facility that defines an air bag door, and a 
polyurethane foam body formed between the base *o 
and the skin, the structure of the air bag door com- 
prising: 



a string member having a face consisting of a 
non-adhesive part that is non-adhesive with 45 
respect to the polyurethane foam body while 
the latter is being formed and a face consisting 
of an adhesive part that is adhesive with 
respect to the polyurethane foam body while 
the latter Is being formed, the string member so 
being arranged on the surface of the base 
along the breaking facility so that the non- 
adhesive part feces the inside or outside of the 
air bag door. 

55 

8. The structure of claim 7, wherein the adhesive part 
is made of polyurethane foam having a three- 
dimensional mesh structure. 
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Abstract of DE1 981 9573 

The plastics dashboard construction has a resin core covered with a plastics foam and an outer trim skin. 
The site for the airbag mounting has grooves cut through the resin and foam using a laser. The outer 
appearance of the dashboard remains unaltered. The airbag expansion site can also be formed by a 
plastic insert into the resin structure and with weakened lines cut, from the rear, by a laser. No inserts are 
required for the resin mould, to form the grooves. 
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In an instrument panel 21 of the invention, a foamed layer 23 and a skin 24 are laminated in this 
sequence on the surface of a resin-made core member 22 which is disposed in front of a main unit of an 
air bag apparatus, and a tearable portion 26 for inflating an air bag is formed by irradiation of a laser 
beam from the back face of the resin-made core member 22. The tearable portion 26 elongates from the 
core member 22 to a part of a back face side of the skin 24. 
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